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Computer Game of UNO is an interactive computer card game package that 
provides distinction capabilities from the classic card game. From a manual to digital 
application, sti ll Computer Game of UNO applies the basic rule of the game. The usage 
of the system is suitable for all the range of age, and illiterate computer users for a 
starting practical. This simplicity and less time consuming game is a one-to-one system 
where only one user interact with minimum one or maximum three computer players. 
There are several main fu nctions such as system detecting the input from user 
and sound manipulation for ca ll "UNO". The login and logout session for user to register 
their nickname and to exit from game also been prov ided to case user. Computer Game 
of UNO is easily lo deliver because it requin.:s less installation process and quick 
response time for a display, plus the control keys using mouse most of the time make 
user able to play the game at ease. 
Considering computer game is widely used by human from all walks of life, the 
sense of entertaining and challenging would not be separated in order to give satisfaction 
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Games arc a fundamental part of human existence. fn ancient times, human only 
entertained themselves by playing with visible tools but nowadays, we can only sit still 
and having fun play several of games and do activities with personal computer. The 
rapid growth of computer game increased as this artificial intelligent arc famous and 
adorable. /\ 5000-year-old Mancala-like game board, carved from stone, was recently 
unearthed in the Sahara. The game of Go, popular in Oriental countries, has reportedly 
been around since 2000 B.C. Backgammon-like games such as Tabula and Nard are 
talked about in ancient Roman scripts, and even in the Bible. And Tarot decks, initially 
used to help predict the future, evolved into today's Bicycle playing cards. A decade or 
two ago, the only games that people spent much time with were professional 
sports, board games like Monopoly and Chess, paper and dice games such as Dungeons 
and Dragons, and card games like Poker or Hearts. Some games were for heavy money, 
some were bone-jarringly competitive, but most were just about good clean fun . 
With the advent of computers, games entered a new era. Games became one of the main 
reasons many people brought these strange beige boxes called computers into their 
homes. Whether battling through a simple graphical tennis game such as Pong, or a rich, 
text-only world such as lork, these were wholly new types of games that could be 
played anytinH.! against a most formidable opponent: a game designer who had 








1.2 Project Overview 
This project is designed to develop a computer game package and it is based on one of 
the most well-liked card game named UNO. It is set up for two players; user and a 
computer arc required to start the game, similar with other card game players may gain 
or lose possession of symbols either by random processes or by matching some 
combination al lowed by the rules of the game. Essentially, the analysis of combinations 
and the speed of thinking are the player's primary concern in this card game. UNO is a 
variant of the card game of Crazy Eights. They share the basic rules, but UNO includes 
some special action cards that changed the game somewhat. Each player is dealt 7 cards 
with the remaining ones placed face down to form a "draw" pile. The top card of the 
draw pile is turned over to begin a "discard" pile. The first player has to match the card 
in the discard pile either by number, color or word. It is one of the world's most popular 
fami ly card games, wi th rules easy enough for kids, but challenges and excitement 
enough for all ages. 
1.3 Project Motivation 
Here are the lists of the problems that I have experienced with the classic UNO card 
game. These problems motivate me to create computer game version of UNO as solution 
to the problems. 
• Human cnrck~sness 
As a human being we arc prone to make mistake, therefore errors such as cheating 
and misunderstanding can occur. Therefore, the proposed system is bui ld to avoid 








• Missing card pieces 
In the classic UNO card game, small card pieces arc very likely to go missing or 
misplaced eventually. With this proposed project these errors can be avoided as 
everything will be handled by the system. 
• T ime consuming 
In the classis UNO card game everything is done manually. Therefore the game can 
be very time consuming and slow. With this proposed project, the game will be so 
much faster because every movement of the cards and player's turn is done by the 
system. 
• Avai labi li ty of partner 
For this proposed system, user will have not face the problem with the availabil ity of 
partner because automatically user will have partner to play with compared to the 
manual condition where user has to wait for other player. 
1.4 Project Objective 
There are several objectives to be accomplished in achieving this project. The 
fundamental objecti CS Of this Computer gatnL arc: 
• To produce a computerized interactive card game based on UNO card game. 
• To provide the understanding of UNO rules and implementation to users. 











• As an exercise and training for decision maker situation. 
• To develop an eye-catching interface design. 
1.5 PROJECT SCOPE 
Scope of project outlines the limitation of the applications. The scope of this project are 
I istcd as below 
• User sco11e 
The recommended ages are from seven years old and up. This means the application 
is suitable for all the range of ages and background. 
• System sco1le for Gra11hical User Interface module 
, Development of the GUI 
, Development of the Cards 
• Setup Module 
>-- Draw cards- each player draws a card. The cards drawn tum by turn by players. 
, Shuffie and Dealt- shuffie the deck and each player is dea lt 7 cards. 
, Draw pi le- place the remaining cards l..icedown to form a Draw pile. Tum over 
the top card of the Draw pile to begin the Discard pile. If the top card is Wild or 
Wild 4 return to deck and picked another card. 









).. "UNO"- before playing the next to last card, user (human player) wi ll need to 
click on UNO button for calling "UNO". 
l.6 Expected Outcome 
Expected outcome of the system 
• User friendly Graphical User Interface design sui table for every range of age 
• The system wi ll shutlle the deck and deal seven cards to each player 
• The user will be able to draw card from deck and to place card at the discard pile 
• The user will be able to match the top card on discard pile either by number, 
color and words. 
• The system will be able to detect which player only left one card in hand 
• The system wi ll be able to call "UNO" for player who left only on card in hand 
• The system wi ll be able to determine the match of the cards on the discard pile 
with the card placed by user 
• The system wi ll determine player who finished all the card in hand fi rst as a 
wrnncr 










1.7 PROJECT SCHEDULE 
The success of the project wi ll depend critically upon efforts, cares and skills that is 
applied in initial planning. Thus, it is important to schedule the acti vit ies that arc 
required to be carried out and done during the development of entire project. A Gantt 
chart is an easy way to schedule tasks which show each activity that are needed to be 
carried out during the project development. The amount of time taken to complete each 
activity is shown and the bars on the Gantt chart represent each task or activity that is 
required to be done. The project schedule is as shown in figure 1. 1. 
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In developing this project, these eight phases are taken to manage and accomplish the 
success of the project. The purpose for each phases are discussed as below: 
Project Definition 
The first stage is to understand the topic of Computer Game of UNO and identi fy 
problems and opportunity. The information of requirements arc been monitored and 
captured to meet the expectation. 
Research and Literature Review 
Research is done on the existing current system to compare wi th the proposed system 
and also the development software and platfonn. This stage is going to find out system 
requirement and the suitable software to use to develop the proposed system. 
Methodology 
The methodology phase defined the approach in the software development process 
which start with deciding what is to be done, the requirements to be determined, ri sk 
analysis and planning. Also, the information gathering method such as using the internet 
is discussed in detai l with other methods. 
System Analysis 
Requirements of the system arc captured and classified into two~ functional and non-
functional requirements. In this phase every needs to develop the proposed system are 
discussed and divided into components such as hardware and software requirements to 











During this phase, the framework of the system is designed to meet the specification. 
These include the design of the graphical user interface and the specification of system 
architecture and work flow. 
System Development 
The development process involved the coding, developing and documenting software. 
This stage begins after the requirements are captured and the system design is ready to 
be implemented. 
System Testing 
This phase is concerned with finding errors that result from unanticipated interactions 
between sub-systems and sub-system interface problems. It is also concerned with 
va lidating that the system meets its functional and non-functional requirements and 
testing the emergent system properties. 
Maintenance 












Computer Game of UNO is the computer card game package that contains interactive 
and easy-to-play card game for all the range of age. It can improve the weaknesses of 
classis card game and reduce the time consuming and provide the platform of faster 
understandable card game. This chapter has been clearly clarified the objectives, scope, 










2.0 LITERATURE REVIEW 
2.1 Definition and Puq1osc of Literature lkvicw 
Literature review is a study about the knowledge and infonnation needed to develop this 
system in project. It indicates findings and on the project or thesis, summarization of the 
findings, analysis of the findings as well as the synthesis of the system proposed. It is 
also an important process in system development. (Keodall&Kcndall, 1999) 
2.2 Background Studies 
2.2.1 Com1mtcr Game 
Computer game research was started by some of the luminaries in computing science 
history. In 1950, Claude Shannon published his seminal paper that laid out the 
framework for building high-performance game-playing programs. In 195 1, Alan Turing 
( 1953) did a hand simulation of his computer chess algorithm (a lack of resources 
prevented him from actually programming it); the algorithm lost to a weak human 
player. Around this time, Arthur Samuel began work on his famous checkers-playing 
program, the first program to achieve notable success against human opposition. By 
1958, Alan Newell and 1 lerb Simon had bcgu11 their investigations into chess, which 
eventually led to fundamental results for Al and cognitive science. 
In the half century since Shannon's paper, enormous progress has been made in 
construct ing high-perfonnance game-playing programs. ln Shannon's time, it would 










Scrabble pro!,rrams would exist that exceed the abilities of the best human players,( 1,2) 
and backgammon and chess programs could play at a level comparable to the human 
world champion. These remarkable accomplishments arc the result of a better 
understanding of the problems being solved, major algorithmic insights, and tremendous 
advances in hardware technology. The work on computer games has been one of the 
most successful and visible results of Al research. For some games, one could argue that 
the Turing test has been passed . 
2.2.2 History of Card Game 
Card games were co-created wi th playing cards themselves and may have 
been invented by the Chinese when they began shunling paper money into various 
combinations. Though where and when cards originated is uncertain, China does seem 
the most likely place to have invented cards, and the 7th to the I 0th century the ciuliest 
probable time playing cards appeared [I]. 
English playing-cards are known and used all over the world everywhere where 
Bridge and Poker are played. In England, the same pack is used for other games such as 
Whist, Cribbage, Rummy, Nap and so on. But in other European countries games such 
as Skat, Jass, Mus, Scopa, and Tarock are played, using cards of totally diITercnt face-
designs many of them with roots far older than English cards. The history of these 
national and regional patterns has only recently become the concern of students and 
collectors. 
/\s many travelers to more southerly parts of Europe can tell, the famil iar suits of 










Leaves Bells (round hawkbells) and Acorns in Germany~ Shields 'Roses' Bells and 
Acorns in Switzerland; Coins Cups Swords and Clubs (cudgels) in Spain and 
Medi terranean Ita ly; Coins Cups Swords and Batons in Adriatic Italy. In the latter 
region, in particular, local packs of cards have a decidedly archaic look about them -
which refl ects the designs of some of the earliest cards made in Europe [21. 
2.2.3 Other Card Game 
2.2.3.1 Solitaire 
I. Foundations. (Top of layout) 
A. Build up in suit from /\cc to King. 
H. Complete these piles to win the game. 
2. Tableau. (Below foundations) 
A. Build down by alternate color. 
B. The topmost card is available for play on the foundations, tableau or reserve 
Piles. 
C. Any built unit of cards can be moved to another tableau pile as long as there are 
enough free reserves to hold them. 
0. Empty spaces can be fi lled by any card, or legal group of cards. 
3. Reserves. (Bottom of layout) 










8. Cards in these piles can be played on the foundations and the tableau. 
C. Each reserve can hold one card. 
2.2.3.2 Hearts 
I. Object: The main object of the game is not to pick up tricks that contain hearts 
in them 
2. Players: Anywhere from three to seven players can play this game. Four 
players arc the ideal number and there are no partners. 
3. Cards: Use a standard deck of 52. Depending on the number of players, the 
following cards need to be discarded so all players can be dealt the same number 
of cards. 
4. Deal: hoose the first dealer by low cut Deal the whole pack, face down, one 
at a time in clockwise rotation. After each hand, the deal passes to the player on 
the dealer's left . 
5. Play: The player to the left of the dealer leads first. ( Variant: the opening lead 
is made by the player holding the 2 Clubs . ) Each player after the lead must 
follow suit if he can. If he cannot, he may play any card he desires. Tricks are 
won by the highest card played of the suit led. The winner of a trick leads the 
next. I lcarts cannot be led unti l hearts have been broken (a heart has been 
discarded on a pre ious trick). Obviously, if a player only has hearts in his hand, 
he can lead a heart even if they have not been broken. Variation: 1 learts cannot 
be broken on the first trick. This rule takes away from strategy relating to the suit 










6. Scoring: Once the hand is over, players get one penalty point for each heart 
card in the tricks they took. The winner of the game is the one with the fewest 
number of points when any player reaches the designated ending score. 
2.2.3.3 Old Maid 
I. To Play: Shuffie and deal 3 - 6 cards to each player. 
2. Players take turns drawing a card from a player to their left. 
3. If a player draws a card that matches one in his or her hand, he/she reads the 
two matching words in order to keep the pair. 
4. Play continues until all the cards are matched, except for the one odd card. 
The player who holds that card at the end wins the game. 
2.2.4 History of UNO 
A man named Merle Robbins was a barber in Ohio and he was obsessed with 
playing cards. Every spare moment he lu d would be spent playing games with 
his wife. I le was at work, happily clipping someone's hair in his hairdresser in 
197 1 when he had an idea. This idea was Uno. Little did he know when he was 
introducing the game to his family that his creation would later sweep the nation. 











These sets were sold from Robbins' shop in Ohio and from other small , local 
outlets. A few years later, Robbins sold the rights to the Uno brand to a fan in 
(llinois, also in the USA. She was, of all people, a funeral parlour director. The 
sales of Uno shot through the roof as a company, f nternational Games was 
formed to market Uno. Then, reasonably recently, Mattel bought International 
Games and own the rights to Uno. They have created other games, but not as 
successful as the or1ginal[3]. 
2.2.5 The Game of UNO 
Uno is a card game that involves trying to dispose of the original shuffiing which 
you have been handed. There have since been many spin-offs of the original 
game, which include Uno Stacko, the Uno computer games and the original card 
game. The game is a relatively simple one, and although the age ranges on the 
pack suggest that the game is intended for children of seven plus, plus anybody 
over the age of six should be able to handle the easy rules relatively well . It's 
great to play if have got friends round, since the game allows you to play with 
anything from two to ten players. The best number to play with is four, as you 
can easily kel!p your eyes on what's going on and it doesn' t take an hour for your 










2.2.6 Rules of UNO 




4) Yel low 
• The Special Action Cards 
I ) Skip card- The next person in line to play after this card is played loses his/her 
turn and is "skipped". If this card is turned up at the beginning of play, the first 
player is skipped. This card only is played on a matching colour or on another 
Skip card. 
2) Reverse card- This card reverses direction of play, from lefl to right and vice 
versa. If this card turned up at the beginning of play, the player to the right is 
now played fi rst, and play then goes to the right instead of left. This card only be 
played on matching colour or on another Reverse card. 
3) Draw 2 card- When you play this card, the next person to play must draw 2 cards 
and forfe it his/her turn. If this card is turned up at the beginning of play, the first 
player must draw 2 cards. This card may only be played on matching colour or 
on another Draw 2 card. 
4) Wild card- When you play th is card you may change the colour being played to 










playable card in hand. If this card is turned up at the beginning of play, the 
person to left of the dealer chooses the colour to begin play and plays the first 
card. 
5) Wild Draw 4 card- This card allows you to call next colour played and requires 
the next player to pick 4 cards from the Draw pile and forfeit his/her turn. You 
can only play this card when you don ' t have a card in your hand that matches the 
colour of the card previously played. lf turned up at the beginning of play, you 
may return to the deck and picked another card. 
6) End of game- When someone plays his last but one card, he must say "Uno". If 
he misses to do this, he gets a penalty of four cards from the draw pile. The 
player, who gets rid of all his /her cards, is declared the winner. 
2.2.7 The St rategy of UNO 
2.2.7.1 Manual play of UNO 
I) Player to the left of dealer plays first. Play passes to the left to start. 
2) Match the top card on the Discard pile either by number, color or word. For 
example, if the card is Green 7, you must play a green card or any color 7. Or, 
you may play any Wild card or a Wild Draw 4 card. If you don't have anything 
that matches, you must pick a card from the Draw pi le. lf you draw a card you 










3) Before playing your next to last card, you must say "UNO". If you don't say 
UNO and other player catch you with just one card before the next player begins 
their tum you must pick four more cards from the Draw pi le. If you are not 
caught before the next player either draws a card from the Draw pile or draws a 
card from thei r hand lo play, you don't have to draw extra cards. 
4) Once a player plays their last card, the hand is over. 
2.2.7.2 Computer game version of UNO 
I ) Open fil e or downloaded into your computer. 
2) The game is started by user login and click at Start button. 
3) User wi ll always plays first, as user need lo match with the top card on the 
Discard pile ei ther by number, color or word. Or user may play Wild card or a 
Wild Draw 4 card. 
4) If user doesn't have anything that matches, user must pick a card from the Draw 
pile and if user draws a card that can play, just go on. Otherwise, play moves to 
the next computer player. 
5) If user (human player) left only one card in hand he/she need to click on UNO 
button to declare call "UNO", otherwise system wi ll automatically drawn 
him/her four cards. 











2.3 Analysis Studies 
In this section, several of existing UNO card game are being research and 
analysis to explore the system advantage and drawback of the system been 
delivered to user. 
2.3.1 Case study 1 : Manual card 
Uno is a variant of the card game Crazy Eights. They share the basic rules, but 
Uno includes some special action cards that change the game somewhat. Shufne 
the cards and deal seven to each player. The rest of the cards are placed on the 
table, this is the draw pile. Turn over the top card and place it on the board, this 
is the first card of the discard pile The nctive player must play a card on the 
discard pi le. It must match the top card on either suit or number. For example, if 
the top card is yellow 3, he can play any yellow card or any card numbered 3, or 
he may play a Wild card. If he has no card to play, he must draw the top card 











• Strengths : 
I) Players may recognize who among them are cheaters and then can probably 
try new methods and various ways to play. 
2) The game would be more interactive because players communicate with one 
another as they can manage strategies and manipulate other players 
• Weaknesses : 
I ) Missing card pieces or misplaced because UNO card is small and light. 
2) /\s everything done manually and this caused time consuming so the game 
may be slower and players will get bored easily. 











2.3.2 Case study 2 : Hand held UNO 
I landheld of UNO use the same concept with the classic method, but this small 
electronic machine provide some fea tures that somewhat different from the 
classic card such as the card design and complete the users needs even opponent. 
It requires three /\/\ batteries and the scores arc calculated in points. 
• Strengths : 
I) This game is ultimately playable anywhere and anytime. 
2) The game wi ll be clear from any cheating situation compared to manual 
method because player is challenging a machine 










• Weaknesses : 
I) It can' t be played in sunlight because the LCD wi ll flicker. The LCD works 
fine in room lighting and well filtered sun light but outside on a sunny day, the 
LCD will need to be held at an angle. 
2) The voice are repetitive. Sound down does work although it works best on a 
used set of batteries. It should not be played without sound because the visual 
act strong enough for play in this mode. 











This UNO on line game is one of most popular card game because this addicti ve 
and hands-on game is fast moving and everything done from shuffiing to 
showing scores by the system. I luman player will challenge the computer one to 
one as the computer will show its ski ll and strength to defeat human. Users may 
download this game everywhere and can call tell to another user about this game 
site. 
• Strength: 
I ) Super fast game-play with same time tum mode. No more waiting so the 
game much faster than before. 
2) /\ II arc new cards and controlled by the system. 
3) I lave fun feature for everyone including bright 20 graphic. 
4) Can be played against friends, with challenging computer opponent or over 
the internet. 
• Weaknesses : 
I) The computer player draws the card ..ind action card too fast until human 
player unable to look at those placed cards. 
2) There is no sound as to call "UNO", just a simple click button and if player 










2.3.4 Proposed System 
The proposed system is a stand alone that requires only one user and one computer 
player. The system implies the basic rules of UNO but for call " UNO" user (human 
player) need to click UNO button. 
• Strength : 
I ) It is easy to download and uncomplicated to open the file 
2) Make ease the user to call " UNO" as the system provide UNO button to call 
" UNO". 
3) /\ s the starting point for children and new computer user to make use of 
personal computer because the system provides simple instruction and 
understandable input and output. 
• Limitations 
I ) T he proposed system only provides the score points for winner. 
2) It is non-network system so user or ly manages to play w ith computer. 











2.4 Development Software 
2.4.1 Macromedia Flash MX (Macromedia Flash MX,2002) 
Macromedia Flash is the standard for producing high impact web 
experiences. It enables authors to build attractive and effective web interface and 
applications, beautiful graphic and engaging narrative animation. It has a timeline that 
can contain multiple layers. The timeline metaphor excels at lettjng an author manipulate 
and synchronize media elements over time. Interactivity, branching and logic can be 
added by using the macromedia action script language. Besides that, flash also 
grown as a product for creating e-lcaming application. 
Why Macromeuia Flash so widespread: 
I. The high impact vector file format produced by it. Vector-based fi les tend to be much 
smaller than files that store information pixel-by-pixel such as bitmaps. 
2. The flash file format produces beautiful graphics and animation that have additional 
advantage of being resolution-independent. 
3. Not only support text, graphics and sophisticated animation but also can include MP3 
audio. 
4. Creating graphics and animation that are valuable for illustrating facts, concepts and 
procedure. The advanced features such as gradients, alpha channel, and media Jet 










5. Action Script in flash is marvelous language that can communicate with the flash 
movie. 
2.4.2 Macromedia Director 8.5 (Macromedia Director 8.5 Shockwave Studio,2002) 
Macromedia Director Shockwave Studio is the solution for developing 
engaging internet destination and powerful multimedia. The director interface is 
a timeline that can contain up to IOOO tracks. Media element are added to the timeline 
and drag-and-drop behaviors and Lingo scripting are used to add interactivity and logic. 
Media assets and code arc organized and maintained in groups ca lled casts. 
Why Macromcdia Director so widespread : 
I . Director excels in media handling and synchronization, critical for learning 
application with complex simulations. 
2. Support industry-standard format of all types of media, including text, graphics, 
animation, AIFF, WA V, SND and MP3 format audio files and video. 
3. The only macromcdia product that support true J D graphics 
4. The scripting language called Lingo, which gives developers robust programming 
capabilities and extensive control over media. Lingo programmers can develop 
behaviours that provides reusable code and simplify many authoring task 
5. Library palet te in director is a very useful function for non-programmer background 










2.4.3 Adobe Photoshop 
Adobe Photoshop is a state of the art tool with its comprehensive set of 
retouching, painting, drawing and web tools. Photoshop complete any image-
editing task efficiently. Besides, Photoshop is a technical tool, for advanced user, 
it can almost create any texture, any 2D image and can finely retouch on a photo. 
As Photoshop become more robust and rich features in every latest released, 
which makes it the best image editing software in market. 
2.4.4 Sound Forge 6.0 (Sound Forge 6.0,2002) 
Sound Forge is well popular as powerful audio editor with the features such as 
powerful audio process, real-time audio cfTccts, and manipulating audio. 
l lcrc are some f caturcs of Sound Forge: 
I. Support multiple file format-15 import file format and 17 export file format, 
such as WAV,MPEG and MP3 
2. Sophisticated background rendering 
3. Over real-time audio cfTects-includr acoustic mirror, amplitude modulation, 










2.4.5 Adobe Illustrator I 0 (Adobe lllustrator,2002) 
Adobe Illustrator is another Adobe product. It is industry-standard vector graphic 
software. Ilere are some feature and the advantages of the sofiware: 
I. Balance image quality and file size 
2. Can get an accurate on-screen view before going further 
3. Enable colors effect by the tolls such as natural-looking transparency, clipping 
mask and opacity mask, solid, patterns and gradient tools 
4. Integrated with other Adobe product such as layer mask, transparency and 










2.5 Programming Language 
2.5.1 Visual Basic 
Visual Basic is the fourth generation language for designing and building 
application with graphical user interface (GU I) [4]. Visual basic is an extremely 
powerful, full-featured application development tool that exploit in window-
based system. It is easy to use and can be used to create several application such 
as Client application, ASP web-based appl ication, Database interface application, 
and Server side application. Visual Basic hides away some complicated part of 
traditional programming to programmer. Programmer need only to plan 
program's logic and the design of the interface and needless to worry about the 
memory allocation, initialization and building or interface component and 
window-based system. 
Visual Basic provides scripting language call VB script to help develop 
interactive and dynamic web pages. VB scripting programming is a light weight 
scripting language that provides programming functionality based on the Visual 
Basic programming. Window-based applications arc event-driven and they need 
good graphical user interface (GUI) sunport which makes window-based 
application well supported in Visual Basic. Event driven means the code remain 
idle until an event is called upon respond to some event. Visual Basic has strong 
innuencc in other development software where certain clement has been 
"borrowed". f.or example, Visual Basic programmer wi ll find action script in 









2.5.2 c ++ 
C H is a superset of C developed by Bjoume Stroustrup at Bell Laboratories. 
C 1 -1 provides a number off catures that spruce up the C language. More 
important it provides capabilities for Object Oriented Programming. Objects arc 
essentially reusable software component that model real item inn real world [5]. 
Object Oriented Programming is one of the methods which are able to allow a 
programmer to define a group of variables and funct ions, which known as class. 
The object concept allow programmer to reuse this set of variables and functions 
in any part of the program. Besides classes, C t 1 does have features that C and 
VB do not really have, example C++ templates, operator overloading, 
inheritance, virtual function and polymorphism. With th is features, it allow a 
Ct t programmer more degree of freedom in programming. C++ is recognized as 
one of the technical programming language in the sense of command and 
machine operation awareness to a programmer. In another words, a C++ 
programmer need to understand more clearl y on the structure and flow of an 
operation in order to write the coding. 
C++ is not user friendly as YB in window-based system. AC 1 -t 
programmer requires to write from mcrnory allocation to window initia lization in 
order to write a simple "1 lc llo World" program in a window-based system where 










Java is a simple, object-oriented, network-savvy, interpreted, robust, secure and 
multithreaded dynamic language. Java omits many rarely used, poor understood 
features of C++. These omitted features primarily consist of operator overloading 
(aJthough Java language does not have method overloading). To run Java 
software, a computer needs an operating system containing Java Virtual Machine 
(JVM). 
Java also supports multimedia with the use of sound, images, graphics, 
and video. Java capabilities also include drawing two-dimensional shapes wi th 
the use of Java 20 API classes, drawing three-dimensional shapes with Java 30 
classes and also support graphics. Applets are Java programs that can be 
embedded in Hypertext Markup Language (1 ITML) documents. When a browser 
loads a web page containing an applet, the applet downloads into the web 
browser and begins execution. Java allows multiple concurrent threads of 
execution to be active at once. The Java.Jang package provides a thread class that 
support method to start, run and stop a thread and check on its status[6]. 
2.6 Other Game Development Tools 
Below is a table showing some of the option that can create the game. Normally a 










inside the game. Ilowever, the more looked rea listic game that in the market now 
use the software that can support the 2D/3D graphics. 
Table 2.1 Game Development Tools 
Tools Language Pros Cons 
--
Adventure Game None Create point-and- User can't create 
Studio Click adventure arcade/platform 
game style games nor 
straight RPG's 
sec 5.5 CIC++ Its a frceware 32bit Its harder to get 
compiler to create help if user are 
DOS or windows stuck using Borland. 
game. Can be used User have to 
for both DircctX register with 
and OpenGl Borland using user 
name and address to 
download 
V86 Visual basic ' 'asy to learn and No pointers and 
fast development Object Oriented 
time Programming not as 
fu lly implemented 










C++ in terms of 
runtime. 
2.7 System Development Tools Analysis 
Appropriate system development tools must be chosen to reduce the project of the risk 
of being over budget or system failure plus delivered late. Based on the literature review 
that has been conducted previously, an analysis was done on the tools in order to choose 
the best tools to develop the game system. 
2.7.J Adobe Photosbop 6.0 
Adobe Photoshop is among the top sofiware used for images or any graphics editing. 
With the used of drawing concepts by vector ·md layers, those finest images can be 
produced referring to the creativity and idea of development. Adobe Photoshop is well 
planned to be used for the purpose of graphic image editing that will be used during the 
system development such as to design the UNO cards, buttons and other images. The 











Using the layers method the images that developer want to produce will be easier 
and more effective to be processed in modification and editing process. 
• Supporting the Used of Vector 
It is to ease the process of producing vector shapes such as square, circle, ellipse and 
polygon shapes that can be modified all over again. 
• Supporting the Text Vector 
Text that been produced can be integrated together with the images that will be 
created. 
• Other Special Effects 
Some of the special effects that guaranteed the attractiveness that can be fanned such 











Java is an Object Oriented Programming language that uses may common elements from 
other OOP language, such as C 1 1 , but is added some enhancement to make 
programming Java easier. Like any other language, Java has particular syntax, a 
structure of programs, and many supporting applications. The Java Developer's Kit 
(JDK) contains of the tools necessary to create applications (or web applets) using the 
Java programming language. 
Simple 
The simplicity of Java is enhanced by its similarity to C and C++ Java has simplified 
C 1 t programming by both adding features beyond those found in C+ 1- and by removing 
some of the features that make C 1-1- a completed and difficult language to master. Java is 
simple because it left out of the unnecessary feature of other high-level language 
programming language. 
Object O riented 
In its approach to object-oriented, Java follows more closely along the lines of language 
than C 1 • . Just like C+ 1, Java uses classes to organize code into logical modules. At 










classes. Experts for its primitive data types, everything in Java are an object. Java's 
support for object-oriented docs not include multiple inheritanccl7]. 
Multi-threaded 
A multi threaded program is on that is written such that it performs more than one task at 
a time. Java programs can contain multiple threads of exclusion, which enables program 
to handle several tasks concurrently. An application has at least one thread, which 
represents the program's main path of execution. 
Secure 
Closely related to Java's robustness is its now on security. Because Java does not use 
pointers to directly access memory locations, as is prevalent in C and C 1 1- . Therefore, 
programs cannot gain access to areas of the system for which they have no authorization. 
Thus, Java has a great deal of control over the code that exist within the Java 
environment. 
Platform independence 
Plat fon11 independence is another way of saying that Java is architecture neutral. 










operating system, Java is completely independent. This means that Java do not care what 
system they are running on. 
2.7.3 Sound Forge 
Sound Forge can be used to record voices and sounds. With the avai lable sound card that 
able to record the sound and one microphone, the sound can be recorded and stored in 
the computer with the specific fonnat. Thus, Sound Forge able to support multiple 
fonnat -15 import files and 17export fi le fonnatssuchas W/\V, MIDI and MP3. With 
the features such as audio process and manipulating audio, Sound Forge is one of the 
most convenience and easy software to use. 
2.7.4 Macromedia Flash 
A Flash movies is an animation and interactive graphic vector. Flash can be used to 
create navigation control , animated symbols, animation with timcframe and complete 
with synchronized sounds. Flash movies is full with small vector graphics that can be 
downloaded quickly and consistence scaled according to user's screen size. The 
purposes usages of this software are to save the entire storage areas and to produce quick 











In this chapter, all the requirements for the system are captured and map out. These 
requirements wi ll provide a strong foundation to the following chapter. Software is 











He who does not lay his f oundation heforehand may be great ahilities do so afterward~·. 
although with great trouble to the architect and danger to the hwld111g. 
-Niccolo Machiavelli 
1'l1e l'rrnce 
The essence of the software development process that consists of analysis, design, 
implementation, testing and refinement is to transform users' needs into a software 
solution that satisfies those needs. However, some people view the software 
development process as interesting but feel it has little importance in developing 
software. It is tempting to ignore the process and plunge into the implementation and 
programming phases or software development, much like the builder who would bypass 
the architect. 
3.1.1 Methodology - The Spiral Model 
The Spi ra l Model was designed to include the hcst features from the Waterfall and 
Prototyping Models, and introduces a new component - risk-assessment. The term 
"spiral" is used to describe the process that is followed as the development of the system 
takes place. Similar to the Prototyping Model, an initial version of the system is 
developed, and then repetitively modified based on input received from customer 










the system is carefully designed using the steps involved in the Waterfall Model. With 
each iteration around the spiral (beginning at the center and working outward), 
progressively more complete versions of the system are bui lt. (8] 
Risk assessment is included as a step in the development process as a means of 
evaluating each version of the system to determine whether or not development should 
continue. If the customer decides that any identified ri sks are too great, the project may 
be hailed. For example, if a substantial increase in cost or project completion time is 
idenli fied during one phase of risk assessment, the customer or the developer may 
decide that it does not make sense to continue with the project, since the increased cost 
or lengthened timeframe may make continuation of the project impractical or unfeasible. 
The Spiral Model is made up or the fo llowing steps: 
• Project Objectives. Similar lo the system conception phase of the 
Waterfall Model. Objectives are determined, possible obstacles are 
identified and alternative approaches arc weighed. 
• Risk Assessment. Possible alternatives are examined by the developer, 
and associated risks/problems are identified. Resolutions of the ri sks are 
evaluated and weighed in the consideration of project continuation. 
Sometimes prototyping is used to clarify needs. 
• Engineering & Production. Detailed requirements are determined and 










• Planning and Management. The customer is given an opportunity to 
analyze the results of the version created in the Engineering step and to 
offer feedback to the developer. 
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Figure 3.1 Spiral Model 
3.1.2 Problems/Challenges associated with the Spiral Model 
Due to the relative newness or the Spiral Model, it is difficult to assess its 
stren!:,tths and weaknesses. I lowever, the risk assessment component of the Spiral Model 
provides both developers and customers with a measuring tool that earlier Process 










li fe si tuations, but not as often in the system development industry. The practical nature 
of this tool helps to make the Spiral Model a more realistic Process Model than some or 
its prcdccessors. [9] 
3.1.2. l The Invariants of Spiral Development 
This table lists the six invariant characteristics of spiral development process models. 
The first column states the invariant; the second explains why it is invariant; and the 
third lists some of the "variant" characteristics. These variants are sub-characteristics 
which may differ between process models which arc both true spiral process models. 
Thus the overall spiral model encompasses a wide range of realized processes. 
Table 3. 1 Invariants of Spiral Development 
-
Invariant Why invariant Variants 
I. Concurrent rather than -A voids premature I a. Relative amount of each 
sequential determination or sequential commitments artifact developed in each 
key artifacts--Ops Concept, cycle 
Requirements, Plans, I b. Number of concurrent 
Design, Code--in each mini-cycles in each cycle 
spiral cycle 
2. Each cycle considers -Avoids commitment lo 2a. Choice of risk 










objectives and constraints, 




review, and commitment to 
proceed 
3. Level of effort on each 
activity within each cycle 
driven by risk 
considerations 
4. Degree of detail of 
artifacts produced in each 
cycle driven by risk 
considera tions 
5. Manuging stukeholdi..; r 
Ii fo eye Ir.; commllmcnts 'in 
the LCO, LC/\ , and IOC 
Anchor Po mt M 1 lcstones 
. ..__ 
risky or unacceptable to prototyping, simulation, 
stakeholders modeling, benchmarking, 
-A voids wasting effort reference checking, etc. 
on unusable alternatives 2b. Level of effort on each 
activity within each cycle 
- Avoids too little or too 3a. Choice of methods used 
much of each activity to pursue activities: 
- /\voids overkill or Ml3/\SE/WinWin, Rational 
belated risk resolution RUP, J/\D, QFD, ESP, ... 
3b. Degree of detail of 
artifacts produced in each 
cycle 
- Avoids too little or too 4a. Choice of artifact 
much of each artifact representations (SA/SD, 
- Avoids o crki ll or UML, MBASE, formal 




5a. Number of spiral cycles 















architectural drifl, merging of anchor point 






6. Emphasis on system and -A voids premature 6a. Relative amount of 
li fe cycle activities and suboptimization on hardware and software 
artifacts rather than hardware, software, or determined in each cycle 
software and initial development 6b. Relative amount of 
development activities and considerations capability in each li fe cycle 
artifacts increment 
6c. Degree of 
productization (alpha, beta, 
shrink-wrap, etc.) of each 










The Spiral Model approach that will be adapted in the proposed project encompasses the 
activities in determined objectives, alternatives and constraint, evaluate alternatives, 
identify, resolve risks, develop, verify next-level product, and plan next phase. Each of 
loop in the spiral is split into four sectors :. 
a) Objectives setting 
Specific objectives for that phase of the project are defined. Constraints on the 
process and the product arc identified and a detailed management plan 1s drawn up. 
Project ri sks arc identified. t\l tcmative strategics, depending on these risks, may be 
planned. 
b) Risk assessment and reduction 
For each of the identified project risks, a detailed analysis is carried out. Steps arc 
taken to reduce the risk. For example, if there is a risk that the requirements arc 
inappropriate, a prototype system may be developed. 
c) Development and vnlidntion 
/\lier ns~ cvuluation, a de\elopment model for the system is then chosen. For 
example, if user interface risks arc dominant, an appropriate development model 
might be evolutionary prototyping. If safety risks are the main consideration, 










The project is reviewed and a decision made whether to continue with a further loop 
of the spira l. If it is decided to continue, plans arc drawn up for the next phase of t he 
project. 
3.3 Information Gathering Method 
For in formation gathering method, there is no underlying standard or procedure 
to be fol lowed strictly as each single project is unique and data gathering may be 
vary suit the needs of each part icular project. 1 lowcvcr, there arc a certain number of 
methods that arc commonly used in gathering information such as collecting hard 
data like written documents or reports, interviewing using questionnaire, observation 
and sampling. 
As for this project, due to cost and tight schedule constraints as well as 
difficulties in finding and getting domains experts whom are wi lling to help, method 
such as interviewing becomes intennediary who obtained the user's requirement 
from the real estate company. The main data sources for system analysis were 
written documents, reference books, observation and other source from Internet. 
3.3.1 \Vrittcn Document and Reference Books 
For the purpose I<> gather information about user's need, system requirement and 
also technical requirement I have done some through printed documents such as 
books, magn7ine and journal. I have to go to libra ry to find some books, 









background and function that can help me to understand more about the system 
proposed. Furthermore, I also gained more information and updated scenario 
about today computer technology from Pc magazine and from newspaper such as 
In-Tech from the Star. 
3.3.2 Internet Research 
Other than written documents gathering method, one of the likely research was 
also done via the Internet. The result from the research arc some elaborated in 
chapter 2 which comparison have been made among other system that are similar 
with the proposed system. Besides, Internet is used as main resource for referring 
to any ambiguit ies that might arise during the entire development period. I get a 
lot of soft ware, tools, programming languages, game development tools and 
computing knowledge from these researches as it provides me with various help 
file so I can learn more about the software and programming tools that will be 
applied in the proposed system. 
3.3.3 Brainstorm 
Ouring the requirement elicitation, I try to generate as many ideas as possible 
wi thout any analysis until all the idea ha c been exhausted. Plus, I study the 









The methodology used in the development process is the Spiral Model that also known 
as the risk-assessment component that produced by the combinat ion of Waterfall and 
Prototyping Models. The Spiral Model implies the similarity in Prototyping Model but 
the development of each version designed using the steps in Waterfa ll Model. Other 
information gathered are by Internet research, written document and brainstorming to 









4.1 Requirement Definition 
Requirement of the system is the description of the features or functions that the system 
should provide as well as the constraints of the system. System requirements arc 
generally classified into two; functional requirement and non-functional requirement. 
4.1.1 Functional Requirement 
The functional requirement describe the functionality in services that the system is 
expected to provide. It also refers as features that the project should have function . 
ll'lcr Mode 
User mode is a module that system wi ll be able to detect user (human player) to start the 
game. 
furstem Detection 
System detection is a module where system will be able to handle the algorithm of the 
game play. User will cl ick at the deck and system begins to identify to match the card 
according to the same number first, then accord ing to the color or else the same words. 
If the card docsn ' t have the similarity of number, color or words user need to pick 
another card from the deck. At the end of the game system also able to identify the 
Winner who has lin1shed the entire card at first. 
M.9use C licked 











Object here refers to cards, and object manipulation is a module where system is used to 
manipulate objects in the system. The cards wi ll be able to shuffie, draw and deal as the 
Programmer favors. 
Action Card 
Action Card module is a module where system able to run the special functionality of 
the Action Cards during the game play. For example, system wi ll able to detect the 
action to be taken if players placed or draw one of the !\ct ion cards. 
fu:orc Calculation 
This module defined the system wil l able to show the score table for user if they win the 
game and the scores. 
4.t.2 Non-Functional Requirement 
A non-functional requirement is a description of the features, cha racteristics and 
attributes of the system as well as any constraints that may lim it the boundaries of the 
Proposed solution I 10). The non-functional requirements arc listed as below: 
fil!!Wlicity and lJscr Friendly 
The game is meant to de clop for it simplicity, in the sense of the game play where 
Player cnn simply understand how the game is running. User friendly means for it 
control keys using mouse most of the time to click to be well organized and able to play 









Faster and Smoother Game Play 
Faster and smoother means that the game can be able to play smoothly at the minimum 
requirement specification and the response time between user input and display are fast. 
No lagging on a proper system. 
li.ntertaining and Challenging 
The game must have some sense of entertainment and challenging in order to bring 
interest and excitement to the user. The game must be able to give player sense of 
satisfaction for the time spent on playing the game. 
~sily to Implement 
The game is easily to deliver where less installation process required. The game will be 
able lo execute easily wi thout install or register extrn data to the operating system. 
4.2 Hardware and Software Requirement 
Hardware and soflware requirement describe constraints on computer and peripheral 
equipment, their capacity and time available for use, and development support software. 
llardwarc and sofi ware requirement need to be decided to determine the feasibi lity of 
Performunce rcqmrcmcnts. Both of them are divided into developers side and user side 










4.2.1 User Side Requirements 
Table 4.1 User Side Requirements 
Hardware Requirements Software Requirements 
~ 
• Pentium 233 Ml lz and higher • Windows 98/Me/XP operating 
• Random Access Memory : 32 MB system 
and above • Any operating with graphic user 
• 16 MB Graphic Card interface 
• Standard input and output 











4.2.t User Side Requirements 
Table 4.1 User Side Requi rements 
Hardware Requirements Software Requirements 
~ 
• Pentium 233 Ml lz and higher • Windows 98/Me/XP operating 
• Random Access Memory : 32 MB system 
and above • Any operating with graphic user 
• 16 MB Graphic Card interface 
• Standard input and output 











4.2.2 Develo11er Side Requirements 
Table 4.2 Developer Side Requirements 
-
Hardware Requirements Softw~e Requirements 
• Pentium or AMD with 500 Ml lz • Windows 98, 2000, Me, XP 
and above operat ing system 
• At least 64 MB RAM • JCreator LE 
• Other standard computer • Adobe Photoshop 6.0 
peripherals • Java 2 SDK 
• Screen solution 800x600 pixel and 
I ligh Color ( 16 bit) 
• Plug in for Macromcdia software 
-
4.3 System Development Tools Analysis 
Appropriate system development tools must be chosen to reduce the project of the risk 
Of being over budget or system failure plus delivered late. Based on the literature review 
that hns been conducted previously, an analysis was done on the tools in order to choose 









4.3.1 Adobe Photoshop 6.0 
Adobe Photoshop is among the top software used for images or any graphics editing. 
With the used of drawing concepts by vector and layers, those finest images can be 
produced referring to the creativity and idea of development. Adobe Photoshop is well 
planned to be used for the purpose of graphic image editing that will be used during the 
system development such as to design the UNO cards, buttons and other images. The 
special foaturcs of Adobe Photoshop arc listed as below: 
• Layers 
Using the layers method the images that developer want to produce wi ll be easier 
and more efTecti ve to be processed in modi fication and editing process. 
• Supporting the Used of Vector 
lt is to ease the process of producing vector shapes such as square, circle, ellipse and 
polygon shapes that can be modified all over again. 
• Supporting the Text Vector 










• Other Specia l Effects 
Some of the special effects that guaranteed the attractiveness that can be fonned 
such as shadow effects, visible effecls in JD, light effects and brightness. 
4.3.2 .Java 
Java is an Object Oriented Programming language that uses may common elements from 
other OOP language, such as C 1-1, but is added some enhancement to make 
programming Java easier. Like any other language, Java has particular syntax, a 
structure of programs, and many supporting appl ications. The Jnva Developer's Kit 
(JDK) contains of the tools necessary to create applicat ions (or web applets) using the 
Java programming language. 
Sirnple 
The simplicity of Java is enhanced by its similarity to C and C+-t Java has simplified 
C++ programming by both adding features beyond those found in c-i I and by removing 
sorne of the features that make C t- t- a completed and diflicult language to master. Java is 
simple because it len out of the unnecessary feature of other high-level language 
Programming language. 
Object Oriented 
Jn its approach to object-oriented, Java fo llows more closely along the lines of language 
than C ' 1 Jusl like C 1 1 , Java uses classes to organize code in to logical modules At 









classes. Experts for its primitive data types, everything in Java arc an object. Java's 
support for object-oriented does not include multiple inheritance. 
Multi-threaded 
A multi threaded program is on that is written such that it performs more than one task at 
a time. Java programs can contain multiple threads of exclusion, which enables program 
to handle several tasks concurrently. An application has at least one thread, which 
represents the program's main path of execution. 
Secure 
Closely related to Java's robustness is its now on security. Because Java docs not use 
P<>inters to directly access memory locations, as is prevalent in C and C 1 1. Therefore, 
programs cannot gain access to areas of the system for which they have no authorization. 
Thus, Java has a great deal of control over the code that exist within the Java 
environment. 
Platform independence 
Platfonn independence is another way of saying that Ja a is architecture neutral. 
Platform independence is the capability of the same program to work on different 
0 r>crattng system, Ja n is completely independent. This means that Java do not care what 










In this chapter, all the requirements for the system are captured and map out. These 
requirements will provide a strong foundation to the fo llowing chapter. Sofiware is 










5.1 System Design 
Design is the creative process of transfonning the problem into solut ion~ the description 
of a solution is also called design. Design is a two part iterative process. First, we 
produce a conceptual design or system design that tells user exactly what the system wi ll 
do. Once the customer approves the conceptual design, we translate the conceptua l 
design into a much more detailed document, the technical design that allows system 
builders to understand the actual hardware and software needed to solve the problem. 
The process is iterative because in actually, the requirements, Proposing possibilities to 
the users and documenting the design for the programmers. (Pflecgcr,2001) 
In the system design phase, information collected earlier will be used to accomplish the 
logical design for the system. The accurate data-ent ry proccdun;s arc designed so that 
data going into the system arc correct. In addition, cfTective input is provided to the 
system by using techniques of good form and screen design.( Kendall & Kcndall,1999) 
5.2 System F unctionality Design 
The arrangement of the structure chart shows tdls us the relation between modules in 
this project. It is used to show the activities that make up the system. It gives the 
tncaning that the requi rements into system functionality can be used. The main thing of 










Structure Charts using System Structur ing and Modular Decomposition 
Structure chart arc used for procedural programs to illustrate the following information 
about a program in a visual fonnat : 
• Part itioning of a program into named modules (functions) 
• Top-down hierarchy and organization of modules 
• Linkage between modules 







Game Engine GUI Gamo/Pby 

















Action Cards Ranking Table Select Color Layout 
f-'igure 5.2 : Structure Chart of Graphical User Interface 
Game/Play 
I 
I I I 
Key in usemame 
Select number of Card dealt to each 
player player 
I I I 




Place card Action card 
1 
Determine winner Call "UNO. 










5.3 Requirement Ca11turc and Modeling 
Requirements capture activities is as shown in fi gure 5.4. l3ased on the figure, it is 
known that the requirements from the player is gathered and listed. This will produce a 
requirement list that wi ll be documented to produce relevant use cases. Those use cases 







Figure 5.4 Requirement Capture 




use case diagram 
The requirement list is used to list down the requirements of the system's actor (player). 
This list consists of two columns, one column to define the requirements and the other 
one is to show which use case shall provide the required functionality. 
Table 5.5 Requirements list for player 
RC<Juircmcnts Use ca~e 











2) To start the game Start Game 
3) To draw the cards Draw Card 
--
4) To place the cards Place Card 
5) To exit the game Exit Game 
~ 
6) To display the score points- Game Result 
S.3.2 Actor and Use Cases 
" A use case is a description of a set of sequences of actions, including variants, that a 
system performs to yield an observable result or value to an actor. An actor represents a 
coherent set or roles that users of use cases play when interacting with these use cases" 
(Booch ct nl, 2001) 
Typically, an actor represents a role that a human, a hardware device or another system 
plays with a system. The actor of this system is as shown below 
Tabll! 5.6 Actor of the game system 
Actor Description 
Player A player is a user of the system that plays 










Login button to register his/her username. 
Then player need to click Start button to 
start the game. 
Use case diagrams arc used to model the behavior of a system, a subsystem, or a class. 
Use case diagrams show a set of use cases, actors and their relationships. Relevant use 
case descriptions are presented in the tables. Based on the use case diagrams that have 
been drawn, the system has been identi fied to contain three modules. 
• Player Identifica tion 












Figure 5.7: Player Identification Use Case Diagram 
Table 5.8: Description of Player Ident ification Use Case Diagram 
-
Use c;tse Ocscription 
I ) Login Pre-condition: None 
Basic course: The player of the game must 
type in his/her usemame. 
Post-condition: None 
2) Exit Game Pre-condition: Started the game 
Busic course: The player clicks the exit 
window at the page and the system 
removes player from the system. 
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Figure 5.9 : Game System Use Case Diagram 
Table 5.10 : Description of Game System Use Case Dia!,rram 
-
Use Case Description 
I) Login Pre-condition: None 
Bnsic course: The player register his/her 
uscmamc to be displayed in lhe game page 
Post-condition: Logged in 
2) Start Game Pre-condition: Logged in 












game by clicking the "Start " button 
Post-condition: Game starts 
3) Restart Game Pre-condition: Logged in 
Basic course The player click the "Slart" 
button at the game page to restart playing 
the game again. 
Post-condition: Game is restarted 
4) Place Card Pre-condition: Logged in and the game 
has started 
Basic course: The players place the card 
lhat matches ei ther by number, color or 
words. 
Post-condition: The card is placed and 
game is played 
-
5) Draw Card Pre-condition: Logged in and the game 
has started. 
Basic course: The players draw the card 
from the deck pi le. 
Post-condition: The card is drawn and 
game is played 
-












Basic course: The player click "UNO" 
button when played second last card. 
Post-condition: "UNO" has been called 
i-
7) Game Result Pre-condition: Logged in and the game is-
finished 
Basic course: The score points wi ll be 
displayed for both players. 
Post-condition: Game result is displayed 
8) Exit Game Pre-condition: Logged in and the game 
fi nishes 
llnsic course: One player has linished all 
cards in hand. 
Post-condition: Cards arc fini shed and 
game is over. Player just close the window 










5.4 Use Case Realization 
Jn this section, each defined use cases are analyzed in more details. By using the 
interaction diagram, the use case realization can be performed. An interaction diagram 
shows an interaction, it consists a set of objects and their relationships. There arc 
basically two types of interaction diagram which is the sequence diagram and 
collaboration diagram. 
Collaboration diagram will be used to realize the use case of the system. A 
collaboration dfagram is an interaction diagram that emphasizes the structural 
organization of the objects that send and receive messages. Collaboration diagram helps 
with transition from use case to class diagrams. There arc two types of classes that 
participate in the collaboration; the boundary classes and control classes. Boundary 
classes model internet ion between the system and its actions. The control classes 
represent the coordination, sequencing transactions and control of other objects. 












I .select(login) 2. insert( uscmame,playcr) 
3.cl ick(subrn it) 
====~_;--M-a-in-pa-g-1c---.I -~~~~__,. login 
4.display() 1 
Ll 
Figure 5. 10 Collaboration Diagram for Login 
2.exit() 1.click(closewindow) 
--·• I game 1----------..::1-e-x-it----. 
Player 










































1.0 rawCard 2.display() 
• game . . 
Player 
Figure 5. 14 Collaboration Diagram for Draw Card 
I. I ,cftSccondLastCard 2.cl ick U NObuUon 
• game . 
Player 


















I. G ameResult 2.display() I 
.. game . gamcBoard 
Player 
Figure 5. 16 Collaboration Diagram for Game Result 

















5.5 User In ter face Design 
A good user interface allows people to work with the application or system without 
having to read the manual or receiving training. Interface design is important for several 
reasons. The more intuitive the user interface, the easier it is to train people to use it , to 
reduce the training costs [Kenda ll & Kenda ll,19991 
The better interface, the less help people wi ll need to use it, reducing the support costs as 
well as increasing the user's satisfaction with the work that the designer had done. 










The main page of Computer Game of UNO consists of: 
• Text Rrea of Indicator and UNO Rules - this text area section display the 
indicator and rules to ease user getting understand before start playing the game. 
• Button Login - this button is the Login button for user to click and to enter the 
system 
• Button Start - this button is the Start button where user need to click this button 
to start the game afier enter their nickname. 
5.6 Summary 
This chapter is mainly about the design of the system. There are many things to be taken 
for the consideration for example, the system architecture and functionality, and of 
course the user interface design. Use case realization is used lo clarify the requirements 
captured and collaboration diagram is chosen as an interaction diagrnm to emphasize the 










6.0 SYSTEM DEVELOPMENT AND IMPLEM ENTATION 
System development is the development, installation and testing of system components 
while system implementation deals with the delivery of the system into production. In 
general, during system implementation, the designs that have been discussed in the 
previous chapter are converted into commands that are understandable by computer by 
using one or more programming language. 
6.1 Software Implementation 
Several topics will be discussed as below: 
• Software Tools 
• Coding Standard 
• Coding Approach 
• Debugging Mechanism 










6.1. t Software Tools 
The implementation of the system requires a few of tools to be conducted. The tools 
have been used for the development of the system are as shown in the table. 
Table 6.1: Sofiware Tools 
,_ 
Type of Tool Tool 
-Compilers, interprets and runtime support Java 2 Software DK (J2SDK) 
Visual editor JCreator LE 
Code editor JCreator LE 
Other supporting tools NctBcans IDE 3.6, Paint 
6.1.2 Codi ng Standard 
The coding standard that has been used includes the naming standard. Naming standard 
is foll owed to ensure it is easier to understand and make it easier to trace respective 
requirements. The naming standard that have been used are as stated as below : 
• The name of the variable should start with lowercase letter. The subsequent 
words arc combined together by capitalizing the lirst letter. This will make the 
program easier to understand. For example, the name for the variable customer 










• The name of a class most starts with an uppercase letter and followed by 
lowercase letters. The next word can be combined by capital i~ing the first letter. 
For example, the class name for hello world can be : 
public class I IelloWorld { 
} 
• The name of the functions/methods declared by using a lowercase letter for the 
fi rst word and then the next word can be combined by capitalizing the first 
letter. As an example, the calculate salary method can be defined as : 
public void calculateSaJary() { 
6. 1.J Coding Appro11ch 
A top down approach is chosen to develop the UNO game system. By using this 
approach, the modules of the system are broken into functions and procedures. 
6. t.4 Debugging Mechanism 
l'hc codes that were generated wi ll be most likely to contain errors. Therefore, a proper 
debugging mechanism must be implemented as a lot of time and efTort are required for 











r Compilation errors 
:,.. Runt ime errors 
6.1.S Exception Handling 
Exception handling is one of the debugging mechanism that focus 
on detecting and responding to unexpected events at runtime. Using this mechanism, 
some potentially troublesome codes are enclosed wi thin a try and catch clause. 
An except ion is a piece of code that is executed when something abnormal happens 
to the code. T here arc several exception classes that arc bcmg provided by 
Java programming language. T he syntax for handling an exception takes the fonn : 
try { 
//code to throw the exception 
}catch(exceptiontype exception _name){ 
//code to handle the thrown exception 
If an exception is thrown, the statesment after the thrown exception in the 
try bloc~ will not be executed. Instead, the program will try to catch the 










6.2 Component Diagram 
A component is a physical and replaceable part of the system that confonns to and 
provides the realization of set interfaces. Therefore, a component diagram shows a 
collection of related components. In Java, the program codes that were written down 
must be compiled so that Java byte codes will be generated. Byte codes are sets of 
instructions that look like machine codes, but they arc not specific to any one processor. 
The byte codes are then interpreted by a Java byte code interpreter and Java Virtual 











In this chapter of development and implementation, system is elaborated in several 
sections such as son ware tool s, coding approach and coding standard. l lcre, the system 
coding arc assembled in packages which classes and extension of classes remain in one 
package. Objects were ca lled using naming standard and function method is put in 
lowercase letter and can be combined with the next letter. A top-down coding approach 










7.0 SYSTEM TESTING 
System development involves system testing. The objectives of conducting system arc 
error detection, error removal, error tracking and also regression testing. During the 
system testing, the system is tested for errors and bugs so that they can be removed from 
the program. This testing is not done to demonstrate that there are no errors in the 
system but it is conducted to detect any errors that may sti ll exist. 
The types of testing that arc conducted are: 
,. Unit testing 
r Integration testing 
,.. System testing 
7.1 Unit Testing 
Unit testing focuses on verification effort on the smallest unit of software design which 
is the software or module. Each component or module is treated as a stand alone entity 










7.2 Integration Testing 
After conducting unit test, the individual classes are combined into a system. The 
purpose or software integration is to adequately test whether or not the software actua lly 
runs as one program. There arc several techniques available that can be used for 
integration testing. They arc such as bot1om-up integration, incremental integration, top-
down integration and big-bang integration. 
The approach that has been chosen for integration testing of the system is incremental 
integration testing. Minimal system component arc integrated and tested. Then, other 
components are added to the minimal system component and are tested after each added 
tncrement. 
7.3 System Testing 
A system test is a series or different tests conducted to uncover the system's 
limitations and measure its capabilities. The objectives arc to test an integrated system 
and verify that it meets specified requirements. There is several system test that can be 
used. They are as stated below: 
,.. Functional testing 
, Performance testing 
,.. Usability testing 
,.. Acceptance testing 









7.3.1 Functional testing 
In this test, the integrated system is checked to determine whether it performs its 
functions as specified in the requirements. Use cases can be used to guide the functional 
testing that is to be conducted. Table 7.1 shows an example of the test cases for Player 
use cases. 
Table 7. I Test Case for Player Use Cases 
,._ 
Use case Activities Tested Expected Result Result 
Login User click login JDialog appear for As expected 
button user to type in 
his/her usernamc 
,_ --
/\ fl cr type in Username being put /\s expected 
username and press in game session and 
"Submit" can start play 
-
Enter nothing and Usernamc is null in As expected 
press "Submit" game session and 
can start play 
-
Enter nothing and Usemame is null in /\s expected 
close the JDialog game session and 










7.3.2 Performance testing 
Perfonnance tests are conducted to ensure that the system response time meets user 
expectations. During these tests, response time of the system is measured. 
A performance test was conducted on the game applet to evaluate the time used 
to download the game applet. Timer is set equals to 3 seconds for system to move every 
component in computer player's hand to the Deck pi le and for shuffle method it takes 
every mi ll isecond according to recent timer and randomly pick any cards in the array of 
cards. 
7.3.3 Usa bi lity testing 
Usabi lity testing is conducted to determine how easy is it for the user to figure out what 
to do without referring to the user manual or training courses. This test is done by asking 
a lcw users to try the developed system to get their opinion about the system's usability. 
7.3.4 Acceptance testing 
Acceptance testing is done to confirm that the system is developed according to the user 
requirements and it is ready for operational use. During this test, the users of the system 
will compare the system to its requirements. This type of testing wil l be only performed 










7.3.S lnshallation testing 
Installation testing is the last test that needs to be performed to al low users to exercise 
system functions and to document the problems encountered during system installation. 
This kind of testing will be conducted only when the system is del ivered to the 
customer. 
7.4 Summary 
System testing is among the major phase in finalizing the system functionality and 
requirements work or not. The clements of son ware quality arc assured by implementing 
several types of testing begin by functional u{1til the installation testing. Before this 
masterpiece is come to an end, it has been tested by some of users and for the system, it 










8. J System Evaluation 
This chapter will discusses about the problems encountered during the system 
development, solutions applied to the problems, the strengths of the system being 
developed, the system's limitation, f uturc enhancement that can be done to the system 
and an overall conclusion for the project being developed. 
8.2 Problems Encountered and Solutions Applied 
During the system development, several problems were encountered, starting from the 
inception phase to the transition phase. These problems results in a slow system 
development process. Listed below arc the problems encountered and the solutions that 
have been applied to them. 
,- Lack of experience in developing a full system 
There have been difficu lties in developing the full system (card game) as the system 
needs to be developed by only one person. The role of system developer, system 
analyst, system designer and also system programmer are played by the same person. 
During our three years of studies, we have not been exposed to develop a full system 
all by ourselves. As a result, many problems ari se during the system development. 
I lowcver. this problem was resolved by obtaining advises and opinions from the 
experienced system de' dopers. The object-oriented programming language (Java) 
that hns been chosen to de clop the system was studied to gain further understanding 










).. Time constraint 
Time constraint is the major problem in developing the system. Lack of experience 
in system development has caused too much time is spent on doing researches and 
this has results in the time constraint problem. To overcome this problem, the time 
schedule for the system development is rearranged. 
);... Lack of experience in developing computer game 
The developer has no experience at all in developing the computer game. to solve the 
problem, developer has surf the internet for infonnation and sample. Besides that, 
the developer had also been referring to Java books for better understanding on game 
functions. 
8.3 System strengths 
The system that has been developed has some strength if compared to some other 
existing system. The strengths are: 
:,... Reusability 
Since the game system was developed using an object oriented approach, most of the 











)... Player username 
Compared to other existing game, registration for username is rarely found. This 
developed game had created the username registration in order to display human 
player's name. 
)... Scoring points 
This developed game had already stated the values of the cards without user need to 
refer to other page for the score. So the game can avoid any delay action from user. 
)... Number of card lef1 
The best part of th is system is it can automatically displays the number of cards lc11 
in player's hand both human and computer. This method will case the game now as 









8.4 Future Enhancement 
Some future enhancements that arc proposed for the developed system arc as listed 
below: 
J.. Select number of Player 
As this developed game is mainly for one human player and one computer player at 
one time, for future enhancement it may require more than two players and user can 
select number or players for him/her to play wi th. 
:,... l lelp Page 
I lclp page will be setup to assist user to view an example movement of the game. 
This will case new user to expose the technique of the UNO card game and get 
understand immediately. 
:,... Network system 
For future enhancement this UNO card game wi ll be develop as a network game so 
the game wi II enable be played via server and connect more than one human player 











In conclusion, the game system has been developed using an object-oriented approach, 
which is the spiral model process. The object-oriented programming language that has 
been chosen to develop the game system is the Java programming language. 
This computer card game may enable two players at one time. This game enable player 
to test their ski ll in planning and strategizing. 
While developing the game system, highest attention needs to be focused to the efforts 
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